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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2, **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] Especially this invention relates to filters for mobile communications, such as a 
land mobile radiotelephone, about a surface acoustic wave filter. Moreover, this invention relates to the 
surface acoustic wave filter which has a longitudinal-mode joint resonator filter. 
[0002] 

[Description of the Prior Art] The ladder mold filter which connected a surface acoustic wave resonator 
as which the microwave band filter used for the mobile communications of a land mobile radiotelephone 
or others is regarded by JP,5-183380,A in the shape of a ladder, or the longitudinal-mode joint resonator 
mold filter of the gestalt which sandwiched with the reflector two or more Kushigata electrodes which 
are looked at by JP,4-207615,A has mainly been used. Also in which filter, that it is a low insertion loss 
and having a high damping property out of band have been called for. 

[0003] The high magnitude of attenuation is obtained as there is a frequency domain which has the high 
magnitude of attenuation near the passband in a Rada 1 mold filter and a band is left with a longitudinal- 
mode joint resonator mold filter. As an approach of obtaining high attenuation near the band, the 
approach of connecting a surface acoustic wave resonator to such a longitudinal -mode joint resonator 
filter further is proposed by JP,6-260876,A. Moreover, as an approach of increasing the magnitude of 
attenuation out of band in a ladder mold, the method of putting in a GND pattern between resonators is 
proposed by JP,7- 154201, A. 

[0004] The magnitude of attenuation in image frequency and a local leak frequency is important 
especially as the magnitude of attenuation of the microwave band filter for mobile communications out 
of band. Although each frequency is decided by the intermediate frequency center of filter frequency 
used inside communication equipment, the frequency of an internal transmitter, etc., generally these 
have separated hundreds of MHz from the passband of the filter for transmission and reception in a 
microwave band, 

[0005] When a resonator is combined with a longitudinal-mode joint resonator filter, the location of the 
notch by the resonator can seldom be separated from a passband. This is for producing the problem of 
degradation of the property in a band especially an insertion loss, and display flatness, when it detaches 
the resonance frequency of a resonator more greatly than the passage frequency band of the connected 
resonator filter. Moreover, even when these problems do not arise, since the notch which can be put in 
by the resonator generally has the large Q value of a surface acoustic wave, it becomes a very narrow 
frequency band. 

[0006] Although the about [ original -40dB ] high magnitude of attenuation should be obtained in the 
field in which the longitudinal -mode joint resonator filter simple substance also separated hundreds of 
MHz from the passband, it is difficult to obtain such [ actually ] the high magnitude of attenuation. This 
is because the resistance in the bonding from the touch-down potential of the substrate to which the 
envelope in which the filter base plate was mounted is connected to the resistance inside an envelope 
and the pad on an envelope and a piezo-electric substrate etc., and resistance by leading about on a 
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piezo-electric substrate exist. The present condition is have not obtained enough the high magnitude of 
attenuation out of band which problems', such as induction between bonding wires, furthermore also 
have, and a longitudinal -mode joint resonator filter*s originally has. 

[0007] Now, when the touch-down electrode potential on a piezoelectric substrate has not fallen on 
touch-down potential original enough as mentioned above for wiring resistance etc., there is a problem 
that the magnitude of attenuation in image frequency or a local frequency cannot be enough taken in a 
longitudinal -mode joint resonator filter or the structure which added the resonator to it. Even in such a 
case, a microwave band filter which has the magnitude of attenuation in sufficient image frequency and 
a local frequency is desired. 
[0008] 

[Problem(s) to be Solved by the Invention] This invention is made in order to solve such a trouble. 
Namely, even if this invention is the case where the touch-down electrode potential on a piezoelectric 
substrate has not fallen on touch-down potential original enough, it aims at offering the surface acoustic 
wave equipment which can fijlly take the magnitude of attenuation in image frequency or a local 
frequency. 

[0009] Moreover, this invention aims at offering filters for mobile communications, such as a surface 
acoustic wave filter which has a damping property in a frequency domain out of band, especially a land 
mobile radiotelephone. 
[0010] 

[Means for Solving the Problem] The surface acoustic wave filter with which the surface acoustic wave 
equipment of this invention was formed on a piezoelectric substrate and this piezoelectric substrate. The 
surface acoustic wave resonator formed on said piezoelectric substrate, and the signal-transmission track 
which is formed on said piezoelectric substrate and connects said surface acoustic wave filter and said 
surface acoustic wave resonator. While being formed on said piezoelectric substrate and combining with 
said signal -transmission track in capacity, it is characterized by the thing which grounded through the 
inductance at least and for which it floated and an electrode is provided. 

[001 1] Moreover, the surface acoustic wave filter with which the surface acoustic wave equipment of 
this invention was formed on a piezoelectric substrate and this piezoelectric substrate. The surface 
acoustic wave resonator formed on said piezoelectric substrate, and the signal-transmission track which 
is formed on said piezoelectric substrate and connects said surface acoustic wave filter and said surface 
acoustic wave resonator. It is formed on said piezoelectric substrate and characterized by providing the 
inductance and capacity which were combined with said signal-transmission track in capacity and by 
which floated and parallel connection was carried out between an electrode, and said float electrode and 
touch-down potential. 

[0012] The surface acoustic wave equipment of this invention is surface acoustic wave equipment 
carried in the envelope equipped with the touch-down potential side. Moreover, a piezoelectric substrate, 
The surface acoustic wave filter formed on this piezoelectric substrate, and the surface acoustic wave 
resonator formed on said piezoelectric substrate. The signal-transmission track which is formed on said 
piezoelectric substrate and connects said surface acoustic wave filter and said surface acoustic wave 
resonator. It is formed on said piezoelectric substrate and characterized by providing the bonding wire 
which was combined with said signal-transmission track and said touch-down potential side in capacity 
and which floats and connects an electrode, said float electrode, and said touch-down potential side. 
[0013] You may make it form the capacity between said float electrodes and touch-down potentials with 
the Kushigata electrode formed in said float electrode in the surface acoustic wave equipment of this 
invention. 

[0014] Moreover, you may make it form the inductance between said float electrodes and touch-down 
potentials similarly on the track of the shape of MIANDA formed on said piezoelectric substrate, or a 
spiral. 

[0015] And you may make it use the longitudinal-mode joint surface acoustic wave resonator filter 
which has two or more Kushigata electrodes formed on said piezoelectric substrate as said surface 
acoustic wave filter in said surface acoustic wave equipment of this invention. 
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[0016] Furthermore, the surface acoustic wave filter with which the surface acoustic wave equipment of 
this invention was formed on a piezoelectric substrate and this piezoelectric substrate, The surface 
acoustic wave resonator formed on said piezoelectric substrate, and the signal-transmission track which 
is formed on said piezoelectric substrate and connects the input and the output, and said surface acoustic 
wave resonator of said surface acoustic wave filter, Frequency fb of the arbitration in the passage 
frequency band in which the frequency characteristics of the reactance formed between said signal- 
transmission tracks and touch-down potentials are formed of said surface acoustic wave filter and said 
surface acoustic wave resonator It receives, fb < ~ < - Zero point fa which is fa It is characterized by 
the thing which was arranged on said piezoelectric substrate and which floated and possesses an 
electrode so that it may have, 

[0017] Moreover, the surface acoustic wave filter with which the surface acoustic wave equipment of 
this invention was formed on a piezoelectric substrate and this piezoelectric substrate. The surface 
acoustic wave resonator formed on said piezoelectric substrate, and the signal-transmission track which 
is formed on said piezoelectric substrate and connects the input and the output, and said surface acoustic 
wave resonator of said surface acoustic wave filter, Frequency fb of the arbitration in the passage 
frequency band where the frequency characteristics of a reactance are formed between said signal- 
transmission tracks and touch-down potentials on said piezoelectric substrate between said surface 
acoustic wave filters and said surface acoustic wave resonators It receives, fb < - < - Zero point fa 
which is fa It is characterized by the thing which was arranged so that a series resonant circuit which it 
has might be formed and which floated and possesses an electrode. 

[0018] That is, the surface acoustic wave equipment of this invention is surface acoustic wave 
equipment which is separated with this transmission line near the signal-transmission track of a surface 
acoustic element established on the piezoelectric substrate, and floats, arranges an electrode pattern and 
is characterized by the thing which carried out capacity coupling, and for which this float electrode 
pattern is grounded through the inductance at least. 

[0019] As for the surface acoustic wave filter with which the surface acoustic wave equipment of this 
invention is equipped, it has for example, a ctenidium form electrode, and you may make it design the 
configuration if needed. This surface acoustic wave filter is connected with the surface acoustic wave 
resonator by the signal -transmission track. You may make it have two or more surface acoustic wave 
resonators not only in one piece. For example, you may make it prepare a surface acoustic wave 
resonator, respectively between an input terminal and the input side of a surface acoustic wave filter, and 
between the output side of a surface acoustic wave filter, and an output terminal. And the surface 
acoustic wave equipment of this invention is equipped with the float electrode formed so that it might 
combine with the signal-transmission track which connects a surface acoustic wave resonator and a 
surface acoustic wave filter in capacity. That is, it dissociates with the signal-transmission track which 
connects an above-mentioned surface acoustic wave filter, a surface acoustic wave resonator, and these, 
and this float electrode is formed on the piezoelectric substrate, and it is arranged so that a signal- 
transmission track and capacity may be formed. 

[0020] On the other hand, this float electrode is grounded through the inductance at least. Even if a float 
electrode is the case where it does not have the part which forms capacity in itself positively, it forms 
stray capacity between the touch-down potential sides of an envelope etc. Therefore, between a float 
electrode and a touch-down potential side, an inductance and capacity will be put in juxtaposition in 
between, and form a resonance circuit. You may make it form an inductance by connecting for example, 
a float electrode and the connection pad in the touch-down potential of an envelope by the bonding wire. 
Moreover, with the case where a bonding wire is not used for example, when it mounts surface acoustic 
wave equipment by face down bonding etc., and the inductance formed of a bonding wire, in being 
insufficient, it forms a MIANDA electrode in a float electrode, and you may make it form an inductance. 
Capacity Ch formed between a float electrode and a signal -transmission track Capacity Ch which should 
also form the pattern of a signal-transmission track and a float electrode that what is necessary is just to 
make it design if needed therefore What is necessary is to respond and just to make it design. However, 
capacity Ch The inductance Lg put in juxtaposition in between between a float electrode and touch- 
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down potential, and capacity Cg Resonance frequency fr of the resonance circuit formed more 
Frequency fb in a passage frequency band A reactance is a zero point fa in between. It forms so that it 
may have. It is capacity Ch between a float electrode and a signal -transmission track. By forming, the 
reactance of the resonance section formed with a float electrode has a zero point, and a trap is formed in 
a corresponding frequency band. Therefore, Ch, Cg, and Lg What is necessary is to adjust suitably 
according to desired frequency characteristics, and just to make it form. 

[0021] Drawing 1 is the representative circuit schematic of the configuration of the surface acoustic 
wave equipment of this invention showing one example typically. What is necessary is not to restrict the 
configuration of a surface acoustic wave resonator filter to this, and just to design it if needed, although 
the configuration of 2 port 5IDT is illustrated as a surface acoustic wave resonator filter here. 
[0022] That is, it is capacity Ch between the signal-transmission tracks which connect a surface acoustic 
wave resonator and a surface acoustic wave filter. It is formed and they are an inductance Lg and 
capacity Cg between a float electrode and touch-down potential. It is formed. This inductance Lg You 
may make it form by the bonding wire which connects a float electrode and the GND pad of an 
envelope, and may make it form by establishing the transmission line of the shape of a MIANDA 
electrode or a spiral in a float electrode. 

[0023] Moreover, capacity Cg You may make it form between the touch-down potential sides under a 
piezoelectric substrate, and may make it form by preparing a ctenidium mold electrode pair in a float 
electrode. Moreover, when making connection between an envelope signal terminal and an input/output 
terminal by the bonding wire, it is an inductance LI also to this part. It will be formed. 
[0024] Since the circuit which has a zero point in a series resonant circuit or a reactance between touch- 
down potentials to the signal-transmission track of a surface acoustic element in the surface acoustic 
wave equipment of this invention will be inserted by adopting such a configuration, even if it is the case 
where resistance intervenes between the earth side electrode of a surface acoustic wave filter, and 
external earth side potential, the magnitude of attenuation high in the frequency equivalent to the 
resonance point of an above-mentioned series resonant circuit or the zero point of a reactance is 
obtained. 

[0025] Moreover, compared with the case where a surface acoustic wave resonator with high Q value is 
used, a larger trap can be formed at this time. For this reason, according to the surface acoustic wave 
equipment of this invention, in the about [ pass-band-width -25MHz ] frequency band in the usual 
mobile communications, surface acoustic wave equipment with the high magnitude of attenuation in 
image frequency or a local frequency is obtained. 

[0026] Moreover, although the surface acoustic wave resonator filter of longitudinal -mode association is 
used as a surface acoustic wave filter here, such a surface acoustic wave filter has a damping property 
better than a ladder mold filter in the image frequency (lOOMHz or more) which is a little distant from a 
passband, and a local leak frequency, and a better damping property is acquired by using the surface 
acoustic wave resonator filter of longitudinal -mode association for the surface acoustic wave filter 
section of this invention. 

[0027] Moreover, the surface acoustic wave equipment of this invention can be obtained by constituting 
the surface acoustic wave filter of longitudinal-mode association from two or more IDT(s) and each 
bonding pad for touch-down of IDT, arranging the transmission line to the accompanying surface 
acoustic wave resonator so that the bonding pad for touch-down may be surrounded, floating near the 
transmission line around the bonding pad for touch-down, and arranging an electrode. In addition, when 
a ladder mold surface acoustic wave filter is used as a surface acoustic wave filter of the surface acoustic 
wave equipment of this invention, a device needs to estrange intentionally the surface acoustic wave 
resonator which constitutes this ladder mold filter etc. to arrangement of each component on a 
piezoelectric substrate. Therefore, although a ladder mold filter is sufficient as the surface acoustic wave 
filter part which constitutes the surface acoustic wave equipment of this invention, it is more suitable for 
it to use the longitudinal-mode joint surface acoustic wave filter of the above-mentioned configuration. 
[0028] 

[Embodiment of the Invention] The surface acoustic wave equipment of this invention is explained at a 
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detail based on drawing below. 

[0029] (Example 1) Drawing 2 is drawing showing roughly the example of a configuration of the 
electrode pattern of the surface acoustic wave equipment of this invention. Moreover, drawing 3 is 
drawing showing roughly connection relation with the envelope of the electrode pattern of the surface 
acoustic wave equipment illustrated to drawing 2 . 

[0030] In this surface acoustic wave equipment, the configuration to which surface acoustic wave 
resonator lb and surface acoustic wave resonator Ic accompanied each I/O of 2 port 5IDT surface 
acoustic wave resonator filter section la which sandwiched five IDT(s) (Inter Digital Transducer) with 
the reflector from both sides is taken. The signal-transmission tracks 31, 32, 33, 34, and 35 from this 2 
port 5IDT surface acoustic wave resonator filter section la to surface acoustic wave resonator lb and 
surface acoustic wave resonator Ic are formed along with GND3 [ 12, 13, and 14 ] of five GND 
connection bonding pads of IDT of 2 port surface acoustic wave resonator filter section. 
[003 1] And it floats near this transmission line, the electrode patterns 20 and 21 are formed, and this 
float electrode pattern is combined with the transmission lines 31, 32, 33, and 35 in capacity. Moreover, 
a float electrode pattern is connected by wire bonding 41, 42, 43, and 44 from the bonding pad section 
of the envelope inside which are this touch-down potential side and this potential as shown in drawing 3 
while it combines the touch-down potential side under a piezoelectric substrate in capacity. For this 
reason, the amount of [ by the bonding wire ] inductance will go into the above-mentioned capacity and 
juxtaposition. 

[0032] Drawing 4 is drawing showing this configuration in equal circuit. That is, it is capacity CI 
between the signal-transmission tracks which connect a surface acoustic wave resonator and a surface 
acoustic wave filter. It is formed and they are an inductance L2 and capacity C2 between a float 
electrode and touch-down potential. It is formed. It sets for the example of drawing 3 and is an 
inductance L2. It is formed of the bonding wires 41, 42, 43, and 44 which connect a float electrode and 
the GND pad of an envelope, and is capacity C2. It is formed between the touch-down potential sides 
under a piezoelectric substrate. Moreover, inductance LI It is formed, respectively from the bonding 
wire 62 which connects the output side bonding pad and envelope signal terminal of the bonding wire 61 
which connects the input-side bonding pad of an envelope signal terminal and a surface acoustic wave 
resonator, and a surface acoustic wave resonator, and is an inductance L3. It is formed of the bonding 
wires 51, 52, 53, 54, and 55 which connect the GND side bonding pads 11, 12, 13, 14, and 15 of a 
surface acoustic wave filter, and the GND pad of an envelope. 

[0033] Here, the GND pad of a 2 port 5IDT surface acoustic wave resonator filter is connected to the 
bonding pad of the envelope inside by wire bonding 5 1, 52, 53, 54, and 55 (refer to drawing 3 ). For this 
reason, when it sees from the touch-down potential in an envelope outside, the wiring leading-about 
resistance on a piezo-electric substrate and resistance resulting from a bonding wire will intervene in the 
meantime. 

[0034] Drawing 5 is drawing showing the frequency characteristics under ideal conditions without 
induction, generating of a bulk wave, etc., and (a) expands and shows near center frequency, and by (b), 
even if it attaches out of band, it shows it. Drawing 6 is drawing showing the frequency characteristics 
corresponding to drawing 5 in case wiring leading-about resistance and resistance resulting from a 
bonding wire intervene, (a) expands near center frequency also about drawing 6 , and it is shown, and by 
(b), even if it attaches out of band, it is shown. 

[0035] Thus, under the ideal conditions in which the property in 2 port 5IDT surface acoustic wave 
resonator filter la and surface acoustic wave resonator lb, and surface acoustic wave resonator Ic has 
neither induction nor generating of a bulk wave, it turns out that a property out of band deteriorates like 
drawing 6 in fact the place which should serve as a damping property out of band which is illustrated to 
drawing 5 . 

[0036] With the surface acoustic wave equipment of this invention, it floats here, the electrode pattern is 
put in and a trap goes into the frequency band equivalent to the zero point of the reactance of the 
impedance component by the capacity between transmission lines, and the inductance and capacitance 
which exist in the juxtaposition connected with it. The example shown in drawing 5 and drawing 6 is 
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Personal in a 1.5GHz band. Digital Cellular System It is an example in a transmitting-side filter. With 
the surface acoustic wave equipment of this invention, although the passband serves as 1429MHz - 
1453MHz, the local leak frequency of 1607MHz - 1631MHz, and 1785MHz - 1809MHz of image 
frequencies, a trap can be set up near image frequency and a local leak frequency by doubling the 
capacity between the above-mentioned transmission lines and the inductance connected to juxtaposition, 
and a capacitance value. 

[0037] Drawing 7 and drawing 8 are drawings showing the frequency characteristics by change of the 
capacity of the electrode pattern section, (a) expands near center frequency also about drawing 7 and 
drawing 8 , and it is shown, and by (b), even if it attaches out of band, it is shown. Drawing 7 showed 
the frequency characteristics in Ch =0.8pF and Cg =2.2pF for the frequency characteristics in Ch =0.8pF 
and Cg =1.2pF by drawing 8 , respectively. It turns out that the magnitude of attenuation image 
frequency and near the local leak frequency is improved in the surface acoustic wave equipment of this 
invention in any case. 

[0038] the relation of the capacitance between the signal -transmission ways used here and the 
inductance between touch-down potentials, and capacitance - an outline - it becomes as follows. In 
addition, the surface acoustic wave filter section is usually targetting into the passband what has the 
comparatively small imaginary component of the impedance for the pure 50-ohm system mainly used 
for the mobile communications application here. 

[0039] Drawing 9 is the equal circuit of the capacitance between signal-transmission ways and the 
inductance of ** between touch-down potentials, and capacitance. It floats here and is [ capacitance / 
between an electrode and a signal-transmission way ] Lg about Cg and an inductance in the capacitance 
between Ch and touch-down potential. The capacitance by which parallel connection was carried out 
when carried out, and resonance frequency fr of an inductance part Lg and Cg It can express as follows. 
[0040] fr =l/(2pi and (Lg and Cg) 1/2} 

Drawing 10 is Ch. It is drawing showing the relation between a frequency in case there is nothing with 
the case where it is, and the imaginary component of an impedance. Ch When it is, a reactance is a zero 
point fa. It has, between a signal-transmission track and touch-dovra potential serves as a low impedance 
here, and it is equivalent to the trap on frequency characteristics, fa Ch «Cg A case can be resembled 
as follows. 

[0041] fr/fa =l-{Ch / (2 and Cg)} 

and frequency fb of a passage frequency band receiving ~ fb - < ~ <fa it is - if it becomes, since this 
resonance system is visible to high impedance seemingly in this passage frequency band, it can make an 
insertion loss small. 

[0042] (Example 2) Drawing 1 1 is drawing showing roughly another example of a configuration of the 
electrode pattern of the surface acoustic wave equipment of this invention. The electrode pattern shown 
here is the example of the electrode pattern of the surface acoustic wave equipment which is formed on a 
piezoelectric substrate and mounted on a ceramic substrate. Therefore, form Au bump on the pads 71, 
72, 73, 74, 75, 76, 77, 78, 79, and 80 of the electrode pattern illustrated to drawing 1 1 , and 81, this 
bump is made to counter the circuit pattern on a ceramic substrate, and it joins by ultrasonic sticking by 
pressure. Then, it is a wrap about the chip of the surface acoustic wave equipment mounted on the 
ceramic substrate by closure members, such as resin. 

[0043] Thus, when mounting surface acoustic wave equipment by face down bonding, while it is 
difficult to form an inductance by the bonding wire, it also becomes difficult to form capacity between 
the touch-down potential sides on an electrode pattern and the tooth back of a substrate (for the touch- 
down potential pattern side inside an envelope to usually correspond). 

[0044] the surface acoustic wave equipment of this invention - setting - the MIANDA electrodes 82 
and 83 - an inductance — forming - the Kushigata mold electrode pair ~ capacity is formed by 84 and 
85. This was able to be enabled to use the trap by the resonance of those other than a surface acoustic 
element also in flip chip mounting, and the good magnitude of attenuation out of band was able to be 
obtained. 

[0045] In order to adjust the inductance and capacity which are formed, you may make it use it, even if 
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the track of the shape of such a MIANDA electrode and a spiral is not only the case of flip chip 
mounting but the case where it mounts using wirebonding etc. 

[0046] In addition, although the case where it connected with touch-down potential through the capacity 
which carried out capacity coupling to the signal -transmission track and which floats and exists in an 
inductance, and it and juxtaposition from an electrode and a float electrode was illustrated in the 
example shown in drawing 1 1 , the electrode pattern of this invention is not limited to this. 
[0047] For example, even if it is the case where there are not an inductance and capacity which exists in 
juxtaposition, if it floats and there is an inductance from an electrode and a float electrode to touch-down 
potential, the reactance of the part has a zero point and the same effectiveness can be acquired by the 
thing which carried out capacity coupling to the signal-transmission track and for which capacity and an 
inductance value are doubled. In this case, it corresponds, when the series resonant circuit which 
consists of capacity and an inductance is simply inserted between a signal-transmission track and touch- 
down potential, and resonance frequency here serves as a trap. Drawing 12 is drawing showing roughly 
the electrode pattern of the surface acoustic wave equipment of such a configuration, and drawing 13 is 
a representative circuit schematic at this time. Moreover, also in the example shown in drawing 2 and 
drawing 3 , when the capacity formed between a float electrode and touch-down potential is small, the 
function equivalent to the example shown in drawing 12 and drawing 13 will be discovered. 
[0048] 

[Effect of the Invention] As explained above, the surface acoustic wave equipment of this invention 
Dissociate with this transmission line near the signal-transmission track of a surface acoustic element 
established on the piezoelectric substrate, and since the float electrode pattern which carried out capacity 
coupling is arranged and this float electrode pattern is grounded through the inductance at least Even 
when resistance intervenes between the earth side electrode of a surface acoustic wave filter, and 
external earth side potential, the good magnitude of attenuation out of band can be obtained by the trap 
corresponding to the zero point of the reactance by this capacity and the inductance. That is, even if the 
surface acoustic wave equipment of this invention is the case where the touch-down electrode potential 
on a piezoelectric substrate has not fallen on touch-down potential original enough, it can fully take the 
magnitude of attenuation in image frequency or a local frequency. 

[0049] It becomes the filter which has a high damping property out of band by the low insertion loss by 
applying especially the surface acoustic wave equipment of this invention to the microwave band filter 
used for mobile communications. 



[Translation done.] 
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